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/ 

<Dmm<D*n?ntoM<D&miz>j>i3.< thmmmmmn 

t-r*»*3S 1 fcffi*©8cilS1I. 
USB. 

* n t zmxm i zmxm 5 ©^-rndMc 

»*aT?**^i:S«F«fr*»*JSl*»&»*JB6 0 

©ffoSSBo 

Bo 

9 oi>fnjj> icffi*©fsagBo 
[ts*« 1 1 ] 19*31 i frzmxm i o ouwt: 

[§t*5i 1 2 ] W*35 1 A^6W*« 1 0 wTtiOMZ 
i£S8B. 

[f£91©i¥ifflfctft9» 
[0 0 0 1 ] 

»Bfc«ftS«Kistt*3> blt£i§5©5i£«t;: 
[0 0 0 2] 

[t*fflS»] ifi*p. /s-v^Mio^bra.-*-©^ 



(2) 

2 

*Ab/i7£5V :7V h U y0X#St©«g«jS£«# 
£8SE«hfcoTl>5. 7£5rW ^ h U ^ T.^^cDj^li 

— H (Thin Film Diode : JWT, TFD£B8f2f-5) 
*\ ^^h^>>'7.^ ( Thin Film Transistor : £( 
T. TFTiBSSfi-rS) unSOftWElMH 1 

[0003] #a«?M*cjHr> t>n&mm&*vim+ 

*LT^4. 7^5 L ^^Vh«Ji7XM©jg B lgfi5 0 
lOt, fc^SSl 0lc*ffaIES£n£*K6]S«2 0© 

Sf 15, 1 6i«MSnTH4. £43. HlTtttt* 

[0 0 0 4] 01 3IJi®7^f>f^hiJi?^I»a 
SB 5 0 © ;s PiBEI"C ! a& K) , *»©1B*9 a«i3*±®*» 
6i«LTlfcHT*5. ftftBttSfrf tbTttTFT 
£i£fflbfcfc©T&&. jfi§SI5 OCDSd^S^l ot 

30 «v h ij 97>mzm&<Dmwtzwm&m9tfmn*>nT 

6, jtS»3*i«t^««i»4*«»tt6nTt»*. TFT 
3 0«§iii^9 tSgbTlStf 6tlT 

lr>*. #«^ft«^ili^9 alQCgftlM tag: 

b-c. ta§bTis^6nT^ 

f>^ITFT3 0 *-SHBW«^-tOX-f -;>^£Kb 

[0 0 0 5] S6K, *Nftf£B5 O0*rffl£«2 0C 
tt, &H^9 a ®S7l«^ORaM«l:S3tlt 2 4 

H4stfr-^S6 tafibx^it6nT^«). cntc 

J: 0 . ttftflft 2 4 tt^|6]S« 2 0 ©«*> 6 © A»3fc**« 
SIlffl©TFT3 0©*i9{j:ll a (CftA-f £©£lfc 

[0 0 0 6] $61101 5 1i, COil 3 t^bfc&H 

gB5o©^c-c \zfe-otzmwm-cfcz>. kasb 

so 5 0 tt, 2 fe©S^S« 1 0 £tf ft££ 20t© 
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y$>$ h*-;k5^UTFT3 0©7 — XffiS 1 d 
ttttaMC:tgfE;*nT^3. Sfe, TFT30OfY* 
iH«la' tr3SS-r^«*^3 (I, fifat©^ S>:7 

[0 0 0 7] Bj|5*a9*^UTf«atC»€rii*nfcBr 
j£U""W©B»te#tt. **Gl*«2 0K»J*£n&*#|6] 

ii2 2 t<oi«-c-jg«mi«»sn*««, as. 
st«*7 o sftunUT^a. z.z.-q\%, tati7o$ 

Zl*l<E> ©SK^EBfttfBjlSBBSH 3 «t 3 E 5 tf >y 
«i8«©0f3eoE|Sjfflaj6«JfiSnfcB|n]Bll 3#^ttT 
a#, EftBl 3tM*«M5 Ht*©*r«K*»&# 

[0 0 0 8] 1 0 lc*ffai2B£nfcftH2f(Dat£ 

tfBftH2 3))«MSnTU4. 01 4«#fa»£2 0 
ft±*6a«bT*fcHT*0. *ffrS«2 OfclStt?, 
nfcaj3tffl[2 4CDEB**-r¥ffiBlT»-6. EiC^-TJ; 
3£. «3fcR2 4ttBSR««9©-*»*»|*attk:, Hj|t9a 

2 4tt. ffi#£DA*©B3fc14©&M«*»e>«J«;SnT 
lr»*. a&KB3W2 4*H'5«fc3fc»R©±Bfc**|S!l 

»J*S*IT^S. EM2 3lt iifMWS^SIS 1 OffliJ 

LT, $ll©E[&i;£ft£$ffiLT^-?>„ 
[0 0 0 9] aS, TN ( Twisted nematic ) m<DW. 
ISlT^tlH *flfil 0M©EffiKl 3t3MLT 

(0 1 4 fci5HT;&TJ&»S;fe-h©$cBJF 1 ©*|p]) 1:5 
t*>^U tt(6]»£2 0ffl©EfrM2 3K*tLT 

«, $e>(C9 QB.V-te.r>tzl 3 5S©*|*] (Ell 4 iCii 
HTST*»6*±0*R1F 2©#|6]) \Z^ii>ifVX^ 

T^iajtfc&^ifiit^fcr^UT, sacfl&tacnttBK 

[0 0 10] 

a©BfcElfcB©«»tt#B^»#*««BLT, BgttHI 

beb^ebb^web $ nfcH*P» ©-a i a < & o 
«-r*«^»*. £©sn«LfcEifi]«a*wtt*ufc« 

»Ttt»BBttJWB©«#i»&D. BB*««3ttfc 



(3) 

4" 

»*fc*»iHPoEJi«j«*«a*nTjiiWBrti«3&«T?* 

HU «*tf/—-7'J:/7y£©BB*§5rCefe©Bji« 
ifcfc*. B 1 5T?jSl-fc«fc3K. BBBBaEfflBtf 

f?(**u&«»rTtt, ^©Bfatt/smsn/tir&Ers] 

6. *fc, Wft««G-|6]±©fc«>. «Eii«PlcEl6l»*tt 

© ; &y7-<&jSjDLTi«^g^'fb«!is*fT5 mi 

.o 6 lC^-TJ:5tElRl©iE««ta«E|fil«*4 9©^# 
TBSr#©*»£K«fc**E«ft««4 8*«BE*tfttt 
©BffllciJOfr*;:£a***fc«>, *»^ftJ6fta«*U 
fclr>«£&Jt«UT3 > h hJt©«T*«-BB*K 

[0 0 11] #5BW©BWtt, -hEBH^SBftU =i 

yvv7s hjt©ftv*£;j%BB#tft£>n£ftA&B£&ft 

«lc»bT*J»T***«, Si*S$llgfi^©J:3(Cit5 

20 #TC&-5. 
[0 0 12] 

[»a*#*-r*fc«>©#a] ±B©i«&B(ft-r*;fc 

#5S9i©8cft8B«t. BBS«oTSV»lC»rtlE 
BBBBJ8BS&WU KB£BB£B&©£Bl;:E|n] 

■lOTRttsn, £n&EfcB©wic»BBSJ*i#i,fc» 

U BB3ttKttftBB©BE--»©EiaiK©3 , &, 
so 31Daibl$£#LT^3^ B B B 8B£Lfc. «f B gf^i 

©iptc^fig-r^ditcio, 5tf>yfiaap#tB(^K 

tfttBU BB£ffi£Kft£bT«ft©ABEffle9l& 

B&Bft&i^Ttr&T&s. 

[0 0 13] #5fiW©«SKBTtt, BEtROtHl/AW 
HIE*, &Z>Mt=Pi& J Pwnwm<D&ftB-eSb5>h<D& 
40 fUfflTSnt^T^S. ^©®DtBLgBtt#H^©^«t 
<£fc-t>©nfflfc:*nt;fft<. **^«*fcM0^'5 

isjit©7if>y*i6i©Bfi»±fc*ntf«t«.». 7t*>y 

*|6]*«B*t»bT¥ffT**»^»Ctt, ittfESOffiL 
Btt*BB©BWfcE»-hK:»jSSn&t>©T*oTt> 
3ta»tt5K>^»a©BKilBbfcErtlB©H 
tt«(cigHT-5©T. BB©mB^>BB©ttABKB7 
*»BBE»i H o feBBBBB «t D h-&m <tzr>1t£ 
I^©ifi§. *lCB»©B«TfiCO^»-rt». S£oT, 

so wne>©ge»©g^^^iiig-rn«, a^^atig^^ 
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[0 0 14] *fgiB<0«ftS«Ttt, MBttASEtf't 

h U £ XSn^39<ffll h 7 >i^X ^ ttT'&Z *> © tc 
«T'«« S«±lcffi B B B fg»^^@i8EiSi^«&tcj§^ 
RfCi«IUfcEl$llDt*«ff##Ua^»«0f*«*ti©Tf*tfe 

[0015] *%w«)ttg&Btt. tttc. mettasB 

LfcEflBttfStfjrra c t ic«t ojtttfe^siBi 
•ra. *fc. *fsn©sss«ja. iWB«a*«Ei6i»* 

*. E[6]^«ttt©iS^lcJ:D*^bMSUTiH^ffi« 
tt&ftttfcftdl&lltt. iE'£EftgB<h&?ft-Eftg&<>:©l£ 

[0 0 16] *ffiM©« ; P*»tt. KOffiLSBSWr* 
[0 0 17] 

MloWtttKiflT*. &ifi©#IB©#B©»iJi§K: 

(jb i ©*jfi»*> #§gw©sg i ©ms&j&sgwifcsge 

■5. Bill T^t^^HU^SMMMSE©-** 

tmcx'&Zo B2(i «ji&B<z>4§ift«-f£%ft<2)B 
n»i«sn&at3aioE«*«rBT**. b4«b 

2, @3©^A-A' \ZfeitzWiWmT'&Z>. B 1 KiK 



(4) 

6 

<!:> iH^Sfcl 0K»flE«Snfc»fiI»*2 0©2# 
ttil&B 5 0 ©S^m^ 9 0 \Z\$fc&& 3 tr-i' 6 \Z 

mask*? aim u t * * . 
io [0018] B2(c*-r iic. ^mmm^mmmm 

9 a^vh'J^^ttMStlT^S. #B*9 a©W 
k:ttBKB£BS9&Mffr«fc&®B£EttBa>TF 
T3 0**VhUi7^ttCfl[»»ri6SnT*D. ®{§i«^ 
4tt»t4f-i'lKl6il»S«TFT3 0©V-X««IC 

i5t:Ufefi^. TFT3 0»ftMS«l 

20 a' ICjSS-f -5i&iE*§l3 Hf3t©3"f 5 >^T/i;P7. 

BBS 9 tt. Bsjtigi&ffl ©TFT30fflKH 
t«Wt:»««nT*D. i*Ilffl©TFT3 06- 

[0019] ■*««9*^UT*aic»#a*nfcBf' 

30 nfcB«{B^a*'j-*-r*0*0&<*fc«>K:. Hs?im@9 

»7o*#ip-rs. tt*.tfB£««9®«EEtt. 

s 7 o «t o v - x «ee*«si in a nfc ft im * o t> ft c >ft 

iMi7otwt^ttttT, * 

B4FB1 atoMTfFSSJejS-rsfcfeOEISltf*** 
»B4*R»*TH*. *fc. BSiB4«Ctl*Sftfc9 

40 Tfc^t^. 

[0 0 2 0] B2 IC^-Ti 5 IC, %S^S 5 0 ©*^» 

so Oft^^la' (B«f*T*<0Oi*l»©«*) C 



<$§B 2002-2871 49 (P2002-287149A) 



7 

[0 0 2 1.] SSK, »|R]a««Ctt. smmvafflo 

IC, SftK2 4j&*l9:tt&ftT^4. 2 4 te&Hsit 

^»lS{gffl^)lw5t'>^*(6] (Fi) ©*ag<7)ftfi 
(*Kffl±T*tt£±IK) fc, 3B9tJiU»2 4 a&WbTH 
■5. MEftK2 4<DmK)lhV^2 4 ate. EftHl©5b:> 
^«L«tlBbT*J(iUfciBl6ll«*«fl##UfclS**i: 

*ii©iifirEiBii;jeH-r*3tfttt«»**iR'r*ii 

Itfi^THS. *fftS1£2 0£>§8iLTJIfcig7tl8l2 
4©¥fl5EB£*bfc<Da*, i3T*5. H3lc^-Tt 
43 0, &Hii?9 a**«:8ijeT-5iBft«2 4«*S^tt(c 
ffiK$nT*0. ISffifc±0!)|««K:aDtaL«2 4 a*« 

Msnr^s. H3tc*^T*aiFitt. 

[0 0 2 2] 0rffi*i6£Ji.S£. S4tC^T<t5 

•*««9 •vf>^«»t5I^ffiftffl©TFT3 
0*^^^nT^5. H*iKi!lfflcDTFT 3 0 «U LD 
D (Lightly Doped Drain ) ffiy&Z&LT&K). StttiH 
3. SttiSfi 3 *^ 6 ©t »l: J: t) f t n 
^«*lla©ftWS«la' . St^3tfi 

#/i i a tzmmrz>mmwk2. ^-zn&s ¥m»m 

1 a©fi«£y-.XStf 1 b*±^««*Hl/-f >** 
lc. 1 aOfiiltV-XMl dfiiWM 

ft h* U"f >ffi*£ 1 e JI^Tl^. 
[0 0 2 3] £3E8f!3±. tfiHR2±«$tr»7' 

s«io±tii, mm&v-xmwi d^mc^u>^ 

±*J:^3BlJIII!He*IRl 8±lcte. $2IMgtll 

[0 0 2 4] HStrajfflOTFT 3 0 tt. JfSKBl 
lOi^CLDDiM^tf, iSl«y-7fi«ib 

iEg£&9£i§i«ft7-7.*5<fctf KU-f ywMWtfrt 

5t^777-f>SOTFTTabotfefiK 
«©#BSTtt. !B*tt»fli©TFT3 0©MR3©— 
**» £ £ -5 y- h ttS * V - X • K U-f >«*M tc Hi 

©*E«bfc->>y;i'y- M»j§£ Lit**, z\n^<Dm 

K2ftEU:©y-h*««:eiILT 1 b.fcn. iOR, & 



(5) 

8 

a. c:cDj;5tcy;x7^y- h <yy;uy-h) 
ah uy;uy- hj^±T'TFT£flij&-fntf. 

[0 0 2 5] 3:7c, ®m&4 t®mW.U4 a £&tt**IR 
)«SnT^4. «fcD#*Ktt. a©itSigftH 

je^a«**4 8i5»Kii»!snT*»«S4 a^^t 

e»JH©TFT3 0©y— Mfi»ffl&©*£. *<ioK 

[0026] ^lt, *mm<DBm<Dm&, m^&mi 

20 0OIfIIlffl©TFT3 0, f-^He^i^Sig 
3©#jS««fc»fc48 2Hra»ftBtl 7±is«fctfH* 
««9±»CEfi]Btl 3*«tttt5nTl>4. ^©EftlSI 1 

[0 0 2 7] ffi*. fcrfaSffi 2 o Kte, ififi 1 6 ± 
^S^3, iS^ggtljffl^TFT 3 0<DK 

i«2 4rsite.nti,^ 0 £e>tc, «tftgi2 4±s 

30 «0DBr€©Eiai«ia***snfcei«itt2 3«snt 
us. ttfamig 2 2 1 0 ©H^ftlS 9 tm 

3tfflt2 4W#ffi(Cct *ffa»«2 0©«*»6OAi*3tt 

t>mmmmm<DTFT 3 o»¥#ft:B 1 a ro^^^;i/ffi 

<B*1 cKiSATSCtttttti. *7c, ji7tK2 4« 1 
aS3t«-2 4©38t)aiLa52 4 att. El^H©7 

[0 0 2 8] ^ne.*^S«l 0 i:«fS]Stg2 Oli. H 
*«@9 t*fr6]«ffi2 2 t*«»|6i-r5J:-5CE«$n, 
£ttS>ai£l 0, 2 0 t->-;HJH«k0H*nfc2SIKIC 
«il3&»i*ASft. Ml4 0«EESn5. 0 

EAM13. 2 3OlfffllCJ:0BrJfeOi!rtl«tttt*. 
so ft*. ?^ B B B H4 0(i. B3tfi«ltt*|Ri±-r*fc©lC. $ 
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[0 0 2 9] *njfi»ffi©*iift«T?tt, m^mfoi o 

<ffl©Efa®l 1 3 £*t|6)S« 2 0 fflij©Eft§l 2 3 t «, S 

*>, 0 3 tc^-r «fc o izm^&m i o <M©Efr®i 1 3 «. 

^^n, »l"lSi2 0lffli|ii)12 3[l «EfflfcT*»e. 
*±*|61 \Zftfr 5 $cEP F 2 ©*|SJ K 7 t* > ifZ tlX t» 
•5. L-fcibt, SH^Sfcl 0«-ett*B*9 afflil 
£±©BffifcS*efa»«a*3S£L&<. *tl^M2 0 
«-ett#H3R 9 a ©«ffi;&±©IHa&K:S«Efi1g*a*f6 
ifSfil 0 «©#**»»#©&!£ 

T?tt«iiifc±l«aJKO**3tt«©»OffiL«2 4 a£l£ 

[0 0 3 0] jS3ttW2 4©«0mLa52 4 a©**$« 
tt£«fRiaft<. S#El6lfi*£iBifc-e# ******* 

Stt, ifig2 tfm£TFT&«2:&*t£lr>. «DflBl2 4© 

aotabgB2 4 a(o***«, *soa#Ei«afcieH-r 

3ftfett^#©*#£J:Dfc«T*#<. SHJtTfttt 
<, 3tft*t»»o*:*a©i. 5-3§tt5©*sa 

[0 0 3 1 ] (*ill«»»©Sc»g«©«ifi:/n-fe;* 

*SS«©§!ifi:/ci'fe;*i:bTtt, a#©V*b«>*S5fi 

A-H^7XM. ->U a >*«*©»« SfflifT*. 
Z\Z\X\ SSKIiN 2 ^©^Stt^7.#Bm 
T. »9 0 0~1 3 0 0V,(D^i§ L XT--)immL, '& 

< *c * «t 5 fltwaa l t < ©*w * u t» . -r 
i&gK&fc-fr-c. *«rcassia]i;fflKj&»-tnet±©ia 

[0 0 3 2] MECVD (MAtf, JE**92 0~ 

40Pa©CVD) tC<fc9, »4 5 0 - 5 5 CCTf, % 
i^|4 0 0~600 cc/mi nO€yv7>^X, v 

3>RK;tf LT3S*#Hf5'p-P. ^6 0 0~7 0 0tl: 



(6) 

/<? 

t»i~i omm(D7--)imm&M-?z.t\z£K). # 

U y'Ja^i^ 0-2 0 0 nmCSStft^STI 

[0 0 3 3] £©^, IMfflTFTtlT, nft 
^;U^©S*lg»JfflTFT$:^fie-r-2)*^lrtt, HSIS^ 
**;Hfi*fc:Sb (7>^» , As (fltJSt) . P 

cj » »t*©v»j7c*©^*e«i'f*>sto"r*wcr* 

FTSpft^HttSS^CH B (#D» . G 
io a WJ^A) . In W>i?9A) fc£© IIMEtg* 

■rftto*, »tcx-^i»©TT«««*«»»a*n4«« 
^igwiffl tft si£»s nfc*« 

[0034] mz, wmmmmm f t 3 0 £#tf&t-& 

9 0 0~1 3 0 0t 

©*as, »*ix<tt«i 0 0 oraaftfc^oiHMs-f 

20 *^i:tcj;i3. tt3 0 nm©JtttW*^JSS©!»KYfcv' 
'J3>it»(tt. SSfc«EECVDffi*tCj:0Ma» 
fty'j3>R (HTOI) ^fty'J3>i^5 0n 

m©jt«w*^JS*mtau. *»«jS«»oH*B» 

mmfcmtti.zmmmzMi&Tz. z.<D&m. *m#m 
&&zfwm®m^&<»m2\t. ^3 o~i 5 0 nm©» 
ati&o, mmmomzit. 152 o~ 1 5 0 nm©jp* 

c©*3Ki««J»Kfls«HBft«<T«i:iKJ: 
D, «fic8-f >^8K©*S!a«Sr«lffl-rs«^»rSI!lK 

«*tfP-f*>*H-X*»3xi 012/ 
cm 2 TH--7°bT, tt&iftfl:3-&TfeJ:b>. 
[0 0 3 5] Jfcfc, MECVDffiflriO^UyUn^ 

©j£*ttiJ«fctf«*tt©«t»tt. «*.tf*J3 5 0 nmi 

[0 0 3 6] JfclZ, ia*Kl!jffl©TFTS:LDD«ig5r 
»Onft*^aOTFTtT**ft. ¥«#:B1C, 5fe 

*fc©K. ^*©-»tft*y-h««*it«-7x^ 

tUT, Pftt*©V«7C*©^Ftt«'f*>6 0Sfi«« 
T (^JAtf, P-T;*>£ 1 x 1 0 13~3 x 1 0 13/cm 
2 ©K-XftlCT) h*-71-*o inCiO. ^S^T 

so ©##<*)itt^-fr*;u««tfts. z\<D^m^^-y<D 
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K-yt-J: 0*l«*J:rii|$8t,ttfi5tftSn5. 
[0 0 3 7] tt^T, iH*«lM!©TFT**j«-rsj« 

fed. 0 ^©^l^X^TU^* hJIfcifejt 

IfLLfcJBfiKbfc*, l^b< P&£©V&7ciil©WI£K 
^->^iSiiST- P-ft>51 X 1 0 15~3 X 

10l5/cm2 ©K-XICT) K-^T*. Hi 
*B»ffl©TFT*pft*^atT5*^ 

b (#□» &£© inai7c*©^««i'f*> 

0^777^ >i©T F T t LTt) ±K COD^Ifi* 
© K - 7fc «fc 0 **»*s «k rXj£SE» t>36 tcffifi Jnfl; a 

ns. 

[0 0 3 8] Sfc, ±fE©Ig£B«iiiDiib. B-T:* 

pft^HTFT^Mt^utAS-Ct^. unKJ: 
0. n^t^HTFTfeitfpft^HTFT*?, 

fi&tfc*. ^©iptc, i®*BEl!)fflTFT^«>ig-r^^ 
Ifl^^'Jy'Jn^TMtnH Hf$Si8®ifflTF 

i£*»«ftlilBS:»i«r*rt*«T#. BiB-LtfSflJT* 

So 

[0 0 3 9] ^tC, ■*K»ffiTFTIC*tt*3£Sl£l*i 
^ft^S 0<J;U£> ^ffiXliMJECVDffi«f 

h) TEB (rh7'If^-*-M/-H # 

7,, TMOP (Th7-^-**->-7*7l/- 
h) #7.^£ffll^T. NSG V>zsVtr—h1J9 
X) . PSG ('J>y'jy-h^57) . BSG 
>->'jy-h^77.) - BPSG Wn>U>yijy- 

So as i mmmmmommiz, ^soo-isoonm 

[0 0 4 0] K»«y-x««*«t^i«jBltKP 
>ffi^£f£tt{fc-f Sfcfet;^ l 0 0 0"C©7--;u5a 

[oo4i] sg 1 uracil ©±tc xA'^u 



(7) 

1M F^Sfil 0 0~5 0 0 nm©JPSfcii«U 
fc, 7*MJ7^77^-m Xy^>^xa*K:J: 
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*»±*B3.t:3K:, WAtfSffiSifcttHteCVDifc** 
TEOS^USffl^T, NSG. PSG. BSG. B 
PSGftt'0y'jy-h^77E tfty'JJyl^t 
ft-> | j3>i**5ft*l2l NKMtMt * . ft 
2 HIHMfiMi(OMJP». & 500-1500 nmWJ 
io bU. 

[0 0 4 2] &tC. l*n.fflTFTC*UT. H*« 
>^^h*-;P^. SJ&tt<:*>x-7^>y'. Sl6tt-f 

£. *55 0~2 0 0 nmCDJpatCiftfSU ££>tc;i©3g 
20 0 nra*b 5 0 nmigSiC^fli bT^HtClEft 

[0 0 4 3] ffi75. *tftS«2 OKOl.Ttt, #5>7;S 

S^y^y^I^ftjl, 7* MJV^77>f-m 
X-y^>y*IigSrijiT, B3Cil/tM©/^->l: 
»J*T*. fc*. cne>»yfcittt, Cr. Ni. Alft 

30 a<D<kmtm<Dm. *-#>-*>t i vuvxv\z 

ftWL b fcttfll:/? -7 * tt H VttUfr 6 IT «fc 

[0 0 4 4] ^©*£. »r6ja«©^ffiKX^y3"J>^ 
IftliD. I TO^©SBJ5»mtt^5r. ift5 0~2 0 0 
nm©jpaiClt«1-SC<!:(C e k0. M[S)«ffi2rPfiK-T 
-5. a?>{C. Sm&KffltWflL I*10nm*b50 

40 ■6H3JC*-r*^.i.4JHEBfcT^66±O^WF 2©Bf 

[0045] mmz. ±.m<D£o\z£mi>wj&.2tifzm 

'J^-x-->3 >^*jl{kbfcjgS5:ltAb, ^&ia^© 
so [0 0 4 6] /ct*5. ±f3HS£^^©jSSg«(C*3^T 
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\t, *^$TFT (thin-Film Transistor) 

<DWcikmw\zmm vtzm^iz^^xmrn bfc#. tfd 

(Thin-Film Diode) JTfKftJKSn* 2 3SH^S^£ 
ffl USTi'f ^ ^ h 'J ^XSffliSSgfit. ny*s1 

*iCT tb o T fe ilffl X? # S . 

[0047] (m2<Dmmmm) *c, #fgBj©sg2© 

H«»lt3l>T»i!IT4. £2 0$llKtt#fftti!))f5l 
0>*JS#tB£»fc*&«. iM£©3§9fflbg&**li&© 

tt, *£16»aB©»faX«©¥BiE11&*-rBT»o 
X\ mi ©H»I©S3 ICfcrtfTf -30T*S. 0 5tC 
^T££D. ^IgttJgttOjfiftK 2 4«iS*9 affi*££ 

a©20©BggB (0 5 Tteffi®£±S&&tf;&±S&) CS 
DtbbgE2 4 aRtf2 4 a ' *«SftT^S. i©2 
O0iOtKU2 4aSI/2 4a' tt, -tn-ehSS^ £ 
S«lOEl6lR©7tf>^|6jF 1 i:*f[BlS«fi!lOEl*]^ 
07tf>^l"JF 2©MS*l6]{ceaLTli-5. 3:7c, 
3IDHJbg&2 4 a* tt*«LfcEflft*« 
W#*-T*©*l»<fc«)K, 3St)tiibgi$2 4 a&7Jtjgft 
!2 4il9fcil«T«$nT^5. 

[0 04 8] #3lM^ffiT©»rffilf jmi04£««l^«S 
T'&3. 0 flKDEfiK 1 3.©7k'>^|Sl 

(Fl#^) fcte, H4fC*-TJ:'5K:^SE«3^>TFT 
3 0**»J*SnT*0, B*9 a©aMHcJtifcLTi«< 

att«ft©j*#Efa«*a<*£u *ft»t»»ttt*. 

[0 0 4 9] — MlRlXS2 OM0Bfrll2 3©5k' 
>^#fa (F2*rS]) Ktt, S4ic^T«t-5trK7tK2 

it****. Etf-llRtfWtt* Lfc»»tt*» 
©Jl*El*]««a«»£U 
[0 0 5 0] £®J:3ICS-?£&1 0Jfl&tftffil&K2 

**Hft* LT*#El<dllW««5B4 b, fttfettSBtf©^ 
ifcoTfc* M«8RCjB3ttlR©a!0ffiU«2 4aai;2 
4a' SRtfTfctttf. S^&*<§g8$n<5 C 
^. 3B9WLW2 4 aRtf2 4 a' 5fc©SS 



(8) 

©X s . 3ttttt«»O*#S«k0t>* ; F*#<. BfflJfX 
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#-5. *&. *HS]*«©«j6;#ft-e. 5tO*l©HJfi» 
ItSSSfDIJ, 5S0tBb^24a' £3S0trjbSB2 4 

*-r:>y£2gififK:$H*TfT iilii. t\*-->>f 
vx^0M«S5^iX*5. 5fe-fm l KPgXfte, 
»0UJb»2 4a. 2 4 a' Rtf«3tK2 4££HB#K: 
»J«b, *KtB2gl:KTtt, S51ftBSTf»lSbfc!S0a 
U«2 4aa^J63ttBt2 4ttfi4a*«fc5fc, KOttib 
J5B2 4 a tiS3t^2 4 t^fe^-SiUCMtS. Z. 
tl\z£0, mD&Vffl2 4 a' £«DaibgB2 4 aStf 

at^Mt 2 4^0 fe»^w»T»*-r* - 

[0 0 5 1 ] (SB 3 ifcK, #§gBJ©ff§ 3 © 

#teT^TfBi&rjffi2©ilj!iS^<££l3bT&.5. fto 

B6H. *HSS^ffi©Ml^Sffi©¥ffiES 
**tHT*oT. SB 1 ©^it^JKOH 3 30 
EI6lC^fi*30, *HJg^©ii3t^ 2 4 tit 

0, S&KiB*9 a©2:3©llMIHC5ajg©ffi?>ttib« 
30 2 4 a&tf2 4 a' *t»«SftXH5. C©2o©?I0 
ffll/»2 4aRtf2 4a' \t, ^-fHFnsli^SfcfllCE 
(pJ^©5k*>^|filF 1 £*#GiS««©ElRlBt©7lf> 
y#[6]F 2©Mfi*|nIlC{iSbTU*. 31 0 tti U 

§B2 4 a ' ttffllKU^ElRlRAt^ORSIV^tCff^V-r 
*©$rl»<fcJ6iC. «Offibgl52 4 aR^ii7 , £K2 4 J: 

[0 0 5 2] ^©<te>(Cjg^K©3iDllibHB«R(rlS€) 
-f> Hft)^, K^^, EftM©#ftfXMUXt)g 
^. a#El^HH*^>J3iao^S«a3tSS!l»65HcaEK 
40 U l/*fc&5'«I*9aCDBP**^#<tn5± 
^iC^fiK-r*. 3MDttibgl52 4 aRtf2 4 a' ©^c^$ 

S6K^t<, Jtft»t«»«)**a©l. 5~3fg 

*C<!:**X:#*o *7c> **iaiS«OD»ifi*ttT?, &<D% 
so l©^«»IBtJltt*©«. ^0{±ibgB2 4 a' 
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iULSB2 4 a RtfjfiftlKI 2 4 J: 9 %>SHr>BtJPT»j*-ra 

*-->^VX?©ffim*Wj:-2>3:i:T£<5. ite1*£l 
JSPgT'te, KDiijLgB2 4 a, 2 4 a' fttfjS3tfflt2 4 
££|S|B#tCje*f£U ^lC^2SPgT«, migPgT'JBric 
Ufc»t)iaL»2 4 a&7>'igftlgl2 4£fcfita*«k3 
(3, 3M9diLBI52 4 a ^JI^IS 2 4 t St>5-ftRIWf»C 
»j£-r*. -nCiD. SDajbgB24a' SrSDtiJL 
SB 2 4 a 2 4 «fc 0 feJV^KJrrKJft'TS d t 

[0 0 5 3] m4<09OlH»m ifclC. *%W<D%4<D 

^mmm\z^xmmt^. *4©*is»sB*«ito!Bi 
K»bT»*#tfmifc<T, 2 

1 ©USS^Sl.hlWIDT'&S,, ftraTCH-XfttaSJttBt^ 

*3lt]lH*lft0X%R2 4ttB3fc9 a 
^.Jc^^^JCjgfiK^nT^t), ^ ^.iCia*9 a©4 

>a©i*j© 1 ffl-e«, toco 3 ia«t D=bia^9 a(*3tc£<3S 

&tfgft®£#T'«Biit 9 a tii7feJi2 4 <t©PflPSd 1 , 
d2, d4ttKI«>T*S«Dl:»l/T. «Sffi**T?ta 
■3R9atill3tl«2 4t©MIHd3tt«j2. 5 umt± 

*<ttoTir»*. 

[0 0 5 4] ($5 ^CtC, #58^©Sf§5© 

BSln]^— Kfr'TN ( Twisted nemat ic ) j&HSr&fflb 
toMMEl*!*— KTtt£<, SEEW*— F*ttfflUT 

T, EfaR©flUflK«fcDi5T£<&Efatttt££*. SittE 
T> »«©:/l^;i<ha£#o;fc£iSEfattlB££5. 

ftft^ic^u^hftswpofcaaEiPiwsR*^* 
[0 0 5 5] Eift«©5br>y*iftitt, Mftttzfv 

HllHMBOttASB®. *ffta«©¥fflKg£^-f. 0 
0©±<IJ©132©igftliI2 4©3I9UiLSS (d 
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4) tt, te©3 2i©»0tllL.eB«fcD i b*:S<fcoT^ 

*. *7c. 0**1? f iaifis«©si*ii©7k'> 

^EPF 2«ftfrX1£ffl©Efal«©7b:> 
[0 0 5 6] 09 te**^i=©&J|gS©»TB$jg£ 

x&z>. 0 9 t^r*^^ffi©^sss©»fffi«ijg 

0 4K^TTN^-K©^ B B B 8B©»rffi«i§«hg& 
io $||«4 0©Eft#frT&&„ 0 9tc^T#3l 

mmmxiz, mm*® mz-rztztbnte&o 

1. F 2\Z%i?Xz7U?-)l>hlsXmmm&\LX^Z>. 

7tf>^fRl©Bi#»«fCjl#El6j**4 9*»^i;*« 
[0 0 5 7] £$Effiffitttt. 7k*>^tC ( fc-pTti]«IL 

Tistttf. &II©ir£KfrtcgHT3ftfettgB#£ii«c 

>&|6JK»4. mm9 a<D±mzm%;Wk2 4<DmK)ttilsffi 
2 4 a£I£ttT&-2>. aE3ttK©W(**tt. WOB*9 a 
©E^MgGtC BUSTS 2 H (0 8 <DtZ±mRVH± 

2 4 attCl©2|flK:H»fc»tt4©t>*»*«rr»*. 
[0 0 5 8] fSBSB^©^^/^-^ ttCJ; 
so 0. 5tr>^fflSI8KEfaRa<»*U liJfSSBSSKWf* 
*UT*ft©£#EfiJ*3l*ig£ LT#ft.tt£fc*»£ 

[0059] ^sswoacftSEftffifflbfcm^fli 

tg©#J£0 1 O^Lg 1 2 tC^-T. 010 (a) «ss 

flt«as©«**-ri^aiaT**. iooo»i«tB* 
s. bio (b) atmnmm^mm^mtm-ttiMta 

w XSbZ>. 110 0tiP#H-#f*:£^U 1 1 0 1 **#f&93 
OSIcilStn?**. 010 (c) te^-^P. /1Vn> 

*o*#i!««fflaKBow**-r»aBn?*s. 0* 

1 2 0 0 ttflHlftL9£B£3*U 1202 K 
tSroAfcfB. 1 2 0 4 (J1ff$SfflaSB*^, 1 2 0 6H 

*EflfcfiH-r*«a**«#*»*»K*«LT^*© 
T. a>h^Xhlt©^^PBJ^H^*^©tt^«l§^ 

so [0 0 6 0] fIS2tri5iBJ5 L7c&*i!iS^ir*5tt-g>^ B B B S 
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T#3o te©*r-«s©«£LT. *%iJI!©%A£ff& 

y-m&gkW: (*7-»cflXa-;?x**) ©#J£01 1 
SI 1«. SiiSttS^-f hAMUXfclSStb/t 

Bf fl^ 2 7 0 0 tt3t«. 2 0 13 RfJ 2 0 14 

2 0 1 5, 2 0 1 6Rtf2 0 1 7«£ 
Wi7- 2 3 0 0R, 2 3 0 0G&tf2 3 0 0 Bte# 
f§BJ©j& B B B £B£&ffl L&aiiffl©*ft7-f hA*;U^, 
2 40 0B^D7y-1'i'n'f7^7'UXA 1 2 5 0 0B 
&fcfU>X£*T. M2 7 0 OttiBiSffi***!*®^ 
>X2 7 1 1 £, 7t^RWt-5 l J7l/^3'2 7 10i* 

7-2 0 1311 3fc«2 7 0 Ofrt><Dyt%L<D?*>fc&yt 

■S. a»Lfc*ftyeW:K*U7— 2 0 1 7T*SltSn 
X. ^MfflWii^-f HA^2 3 0 0RCAItt 
5. — ^i?n7j'57-2 0 1 3TS»Snftfi 

ft©?*., m&mim&ytmoy^ ^0-^57-2 0 

1 4TSW$nt- *63ttfflO«JI5< hA\)UX2 3 0 

7-2 0 1 4 fcSilTS. JSiBLfctfefttt, KSJ5 7 
-2 0 1 5, 2 0 1 6tS»5nt, Hf6#ffl©*a7 
-f hA\M/X2 3 0 0 BKAfcf-f 3. #fe7t©tefi7tei© 

EITtSiav*. 

[0 0 6 1 ] &Il7^f h/N*;U^*lCJ:D^iS$nfc30 
©fefttt. 7DXy-f^n'f7^y i JXA2 4 0 0l:A 
MT -5 . d ©X'J XA 4 -ooUft X U XA *«ft5 0 £fr 

tt, Stt3fc**-C*-5i8:ltU>X2 5 0 OKAoTXJ 

u->2 6 o o±tcaw^n, li^m^nxg^s 

n-5. ±b230W^H7-1' hA*;UX2 3 0 0 R. 230 

og, 230 o B^te, -t-n-^n^iBMODSfiasn^tt 
•*fttt«saa*«t;«isbT^*©T, a>h7x hit 

[0 0 6 2] ffi©m^8g§§©0!l£LT. *£9ia)tta& 

s#7-»EBS«©«n£iai 2\z.m-t. hi 2ti, ss* 



(10) 

18 

I»SitWli)«BT*«. 0 1 2©&StSJ7J7-i£ 
j/^fAJtlLlCiBoTSllfcJtfiil 7 
1 0. -iy=r>fV-*V>X \ 7 2 0. I««ifl 
7 3 0ft>e>ttBttJ$£n&<B%!iB91£Bl 7 0 0, {Sft 
HS0Jg»l 7 0 0*»6W»SnfcSffl3t3t3[*, S«3t 
%%.KMm 14 0 1 KJ: DEtfSitSflSftfcf-AXXU 
7^ 1 4 0 0, ■3l6tr-A7^Uyj' 1 4 0 0©S*3C 
KJtiBl 4 0 1 *»&K»*nfc3t©5*. fffift (B) 
io (O^S^itS^ ^ □'f 5 7 - 1 4 1 2 . 
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OR. 1 3 0 OGKTSSWlSnfcftfc^-f trasf y /, * 
7-1412, 1 4 1 3. HDfck'-AXX'J 1 4 0 

20 oicT^j&u z\(r>&mt*7*w—y\ 6 0 ot:s*f 
r*at#u>x*^!tt*a«*3t*3Ri 5 0 oa»s«j«s 

ntl>5. ±S330©«Ea7< WWXl 3 0 OR, 1 

3 o o g. 1300 Btc«. -tn-t^jswosKSSB 

h/WT'nOOR, 1 3 0 0G, 1 3 0 0BTH. 3ii 

T*«<aij«H^m® i4i:*im^9) * 

T-S. #3fiijlI©*ft8«&ttJfli-4;:£fc.fcD. H*© 
[0 0 6 3] 

ft*. 

[0 0 6 4] *#!;:. 7tf>^tt90Kt:«KLav4S 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal device which has a display 
screen with a high contrast ratio by shading a light-absent part due to misalignment of 
liquid crystal which originates from an alignment film peeled and re-stuck in rubbing 
processing and further an unnecessary scatter area formed owing to inadequacy of a 
refractive index accompanying polymer stabilization processing. 

SOLUTION: A shading film 24 provided around a pixel is projected to the terminal part 
of the pixel, specially, the corner part of the pixel to shade the light-absent part and 
further the unnecessary scatter area. The projection part 24a is formed circularly, 
polygonally, etc., so as to secure the aperture rate of the pixel. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has an electrode for pixel actuation at least on the surface of the inside, each of the 
substrate of the couple by which maintained the gap and opposite arrangement was carried out mutually 
— It comes to have two or more pixels which the orientation film was prepared in the front face of this 
electrode for pixel actuation, and pinched the liquid crystal layer between these orientation film. It is 
liquid crystal equipment which has a light-shielding film around each pixel, and is characterized by jutting 
out this light-shielding film over each pixel edge which exists in the direction of rubbing of one [ at 
least ] orientation film among the orientation film of said couple of each pixel, and having the section. 
[Claim 2] Liquid crystal equipment according to claim 1 characterized by said overhang section being 
circular. 

[Claim 3] Liquid crystal equipment according to claim 1 characterized by said overhang section being a 
polygon. 

[Claim 4] Liquid crystal equipment given in either of claim 1 to claims 3 characterized by coming to be 
formed in two adjacent corners said whose overhang sections are each pixel. 

[Claim 5] Liquid crystal equipment according to claim 1 characterized by coming to be formed in the 
edge said whose overhang section is each pixel on a straight line. 

[Claim 6] Liquid crystal equipment given in either of claim 1 to claims 5 characterized by preparing said 
light-shielding film in the opposite substrate side. 

[Claim 7] Liquid crystal equipment given in either of claim 1 to claims 6 characterized by said liquid 
crystal equipment being a active-matrix actuation method. 

[Claim 8] Liquid crystal equipment according to claim 7 characterized by a active-matrix actuation 
method being a thin film transistor method. 

[Claim 9] Liquid crystal equipment given in either of claim 1 to claims 8 characterized by liquid crystal 
being in vertical orientation mode. 

[Claim 10] Liquid crystal equipment given in either of claim 1 to claims 9 characterized by carrying out 
stabilizing treatment of the liquid crystal with the macromolecule of orientation dispersibility. 
[Claim 1 1] Electronic equipment characterized by coming to provide the liquid crystal equipment of a 
publication in either of claim 1 to claims 10. 

[Claim 12] Projection mold liquid crystal equipment characterized by coming to provide the liquid crystal 
equipment of a publication in either of claim 1 to claims 10. 



[Translation done.] 
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1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the technique which uses for the light valve 
of a projection mold liquid crystal projector etc., and raises the contrast ratio in suitable liquid crystal 
equipment about liquid crystal equipment. 
[0002] 

[Description of the Prior Art] In recent years, mass liquid crystal equipment is used for the display of a 
personal computer etc. The liquid crystal display of the active-matrix method which introduced the 
liquid crystal driver element which has a switch operation between a pixel electrode and signal wiring as 
high definition and a mass liquid crystal display especially is in use. As an example of representation of 
the liquid crystal driver element of the liquid crystal display of an active-matrix method, it is possible to 
make a thin-film diode (for it to be written as TFD below Thin Film Diode:), and the pixel of a large 
number which there is a thin film transistor (it is written as TFT below Thin Film Transistor:), and have 
been arranged in the shape of a matrix using the function of these liquid crystal driver elements drive, 
and to display the alphabetic character and graphic form of arbitration. 

[0003] Above active matrix liquid crystal equipment is used also for the liquid crystal panel which is the 
component of projection mold liquid crystal displays, such as a liquid crystal display and a liquid crystal 
projector, used for various electronic equipment. Drawing 1 shows the perspective view which looked at 
an example of this kind of active matrix liquid crystal equipment from the top-face side. Through the 
sealing agent, two substrates of the opposite substrate 20 by which opposite arrangement was carried 
out maintain a narrow gap at the component substrate 10 with which circuit wiring and a liquid crystal 
driver element are formed, and the component substrate 10, and are joined to them, and between this 
gap, the liquid crystal equipment 50 of a active-matrix mold pinches liquid crystal, and is constituted. 
Pixel 9a of a large number surrounded by the scanning line 3 and the data line 6 is formed in the viewing 
area 90 of liquid crystal equipment. Moreover, the connection terminals 15 and 16 for connecting with an 
external electrical circuit are formed in the perimeter of liquid crystal equipment. In addition, the liquid 
crystal driver element is omitted in drawing 1 . 

[0004] Drawing 13 is the top view of this active matrix liquid crystal equipment 50, and is drawing which 
saw through and looked at two or more pixel 9a circumferences from the top face. TFT is used as a 
liquid crystal driver element. Two or more transparent pixel electrodes 9 are formed in the component 
substrate 10 of liquid crystal equipment 50 in the shape of a matrix, and the data line 6, the scanning 
line 3, and the capacity line 4 are respectively formed along the boundary of the pixel electrode 9 in 
every direction. Among each pixel 9a, TFT30 is overlapped on the data line 6, and is prepared. Moreover, 
among each pixel 9a, storage capacitance is superimposed on the capacity line 4, and is prepared, and a 
part branches at the crossing of the capacity line 4 and the data line 6, it is superimposed on the data 
line 6 and prepared. The pixel electrode 9 writes in the picture signal supplied from the data line 6 in 
TFT30 for pixel switching which is a switching element when only a fixed period closes the switch to 
predetermined timing. 

[0005] Furthermore, the light-shielding film 24 is formed in boundary regions other than the viewing area 
of each pixel 9a at the opposite substrate 20 of liquid crystal equipment 50. This light-shielding film 24 
is superimposed on the scanning line 3, the capacity line 4, and the data line 6, and is prepared. Thereby, 
a light-shielding film 24 prevents that the incident light from the opposite substrate 20 side invades into 
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semi-conductor layer 1a of TFT30 for liquid crystal actuation. 

[0006] Furthermore, drawing 15 is a sectional view in alignment with line C-C of the liquid crystal 
equipment 50 shown in this drawing 13 . The liquid crystal layer 40 is enclosed between two component 
substrates 10 with transparent liquid crystal equipment 50, and opposite substrates 20. The data line 6 
which supplies the picture signal formed on the substrate 11 of the component substrate 10 is 
electrically connected to 1d of source fields of TFT30 through the contact hole 5. Moreover, it is 
constituted by the scanning line 3 which intersects channel field 1a' of TFT30 so that sequential 
impression of the scan signal may be carried out in pulse to predetermined timing. 

[0007] Although fixed period maintenance is carried out between the counterelectrodes 22 formed in the 
opposite substrate 20, the picture signal of the predetermined level written in liquid crystal through the 
pixel electrode 9 has added storage capacitance 70 to the liquid crystal capacity and juxtaposition which 
are formed between the pixel electrode 9 and a counterelectrode 22, in order to prevent the held 
picture signal usually leaking. Here, the capacity line 4 and capacity electrode 4a which are wiring for 
capacity formation are prepared through the insulator layer 2 as an approach of forming storage 
capacitance 70. The orientation film 13 with which predetermined orientation processing of rubbing 
processing etc. was performed so that these components, and wiring and pixel electrodes might be 
covered is formed. Usually, the orientation film 13 is formed from organic film, such as polyimide. 
[0008] A light-shielding film 24, a counterelectrode 22, and the orientation film 23 are formed in the 
component substrate 10 at the opposite substrate 20 which is a substrate of another side by which 
opposite arrangement was carried out. Drawing 14 is drawing which looked at the opposite substrate 20 
through a fluoroscope from the top, and is the top view showing arrangement of the light-shielding film 
24 prepared in the opposite substrate 20. it is shown in drawing — as — a light-shielding film 24 — the 
pixel electrode 9 — a little, it is formed in the shape of a grid so that a pixel 9a field may be specified 
inside. The light-shielding film 24 usually consists of metal membranes of protection-from-light nature, 
such as chromium. The counterelectrode 22 is formed all over the substrate so that a light-shielding film 
24 may furthermore be covered, and the orientation film 23 with which predetermined orientation 
processing of rubbing processing etc. was performed is formed in the front face of a counterelectrode 
22. The orientation film 23 performs rubbing processing in as mutual the direction which intersects 
perpendicularly as the orientation film 13 by the side of the above-mentioned component substrate 10, 
and is controlling the direction of orientation of liquid crystal. 

[0009] Usually, if it is liquid crystal equipment of TN (Twisted nematic) mold, the orientation film 13 by 
the side of the component substrate 10 is received. For example, carry out rubbing in the direction of 45 
degrees (it sets to drawing 14 and is the direction of the upper left arrow head F1 from the lower right) 
to each rectangular pixel 9a, and, on the other hand, the orientation film 23 by the side of the opposite 
substrate 20 is received. Rubbing is carried out in the direction of 135 degrees (it sets to drawing 14 
and is the direction of the upper right arrow head F2 from the lower left) twisted further 90 degrees. Or 
rubbing of the direction of rubbing is carried out to the vertical direction and a longitudinal direction to 
each rectangular pixel, it can twist liquid crystal, and is maintaining it at the condition. 
[0010] 

[Problem(s) to be Solved by the Invention] However, a part with the weak adhesion of the orientation 
film exfoliates in the case of rubbing processing, it is carried to the part to which the pixel corner where 
actuation circuit wiring and a driver element have been arranged became high much more, and the 
orientation film which exfoliated in the pixel corner may carry out the reattachment. In the part in which 
this exfoliative orientation film carried out the reattachment, when a surface characteristic contacts 
liquid crystal unlike other parts, the array configuration of a liquid crystal molecule is disturbed and the 
abnormality orientation section is made. It becomes the white display at the time of the black display of 
a lifting, for example, a normally black, about the so-called "optical omission", a contrast ratio will fall, 
and the part which started abnormality orientation will produce a poor display. As drawing 15 showed, in 
the part as for which the orientation film of a pixel corner carried out the reattachment, it is because 
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the abnormality orientation field 49 by which the stacking tendency of liquid crystal was disturbed is 
generated and this is connected with a poor display. Moreover, if the monomer of orientation 
dispersibility is added and macromolecule stabilizing treatment is performed into liquid crystal for the 
improvement in light-proof dependability Since the unnecessary dispersion field 48 by the 
nonconformance of a refractive index may join the perimeter of said optical omission on the normal 
section of orientation, and the boundary of the abnormality orientation field 49 as shown in drawing 1 6 
R> 6, it is in the inclination for lowering of a contrast ratio to appear much more notably as compared 
with the case where macromolecule stabilizing treatment is not carried out. 

[001 1] The object of this invention tends to solve the above-mentioned trouble, and tends to offer the 
liquid crystal equipment with which the high display image of a contrast ratio is obtained. This invention 
is effective especially in the liquid crystal equipment of which a high contrast ratio is required like 
projection mold liquid crystal equipment from all liquid crystal displays although it is effective. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the liquid crystal 
equipment of this invention It has an electrode for pixel actuation at least on the surface of the inside, 
each of the substrate of the couple by which maintained the gap and opposite arrangement was carried 
out mutually — It comes to have two or more pixels which the orientation film was prepared in the front 
face of this electrode for pixel actuation, and pinched the liquid crystal layer between these orientation 
film. Around each pixel, it has a light-shielding film, and this light-shielding film was used as the liquid 
crystal equipment which ******s at each pixel edge which exists in the direction of rubbing of one [ at 
least ] orientation film among the orientation film of said couple of each pixel, and has the section. Even 
when the orientation film exfoliates at the time of rubbing processing, the reattachment is carried out to 
a pixel edge, the abnormality orientation of liquid crystal is caused and it becomes an optical omission by 
constituting liquid crystal equipment in this way, since display light is interrupted, it is not recognized as 
a display being poor and the high display image of a contrast ratio comes to be obtained. This liquid 
crystal equipment is effective in the liquid crystal equipment of which a high contrast ratio is especially 
required like projection mold liquid crystal equipment. 

[0013] With the liquid crystal equipment of this invention, said overhang section can use what is the 
polygon of circular or a triangle, a square, etc. This overhang section may be formed in two corners of 
each pixel which adjoins each other again that what is necessary is just to be in at least one corner of 
each pixel. The overhang section should just be on the extension wire of the direction of rubbing of the 
orientation film. To a pixel, as for said overhang section, the direction of rubbing may be formed in the 
edge of each pixel on a straight line, when parallel. Since an optical omission originates in the 
reattachment of the orientation film which exfoliated on the occasion of rubbing processing, it is easy to 
happen in near which became higher one step than the liquid crystal driver element of the corner of a 
pixel, or an edge, and a pixel electrode surface called circuit wiring, especially the corner of a pixel. 
Therefore, if the display light of these parts is covered, it will not be recognized as a display being poor. 
With the liquid crystal equipment of this invention, said light-shielding film may be prepared in any by the 
side of a component substrate or an opposite substrate. Especially, there is neither a liquid crystal 
driver element nor circuit wiring in an opposite substrate side, and since it is easy to form a light- 
shielding film in the configuration of arbitration, it can prepare easily. 

[0014] In the liquid crystal equipment of this invention, said liquid crystal equipment can apply also to 
what is a active-matrix actuation method also by the passive matrix actuation method. Moreover, a 
active-matrix actuation method can apply also to what is a thin film transistor method. With the liquid 
crystal equipment of a active-matrix actuation method, an orientation film surface is not flat, since there 
are many locations the orientation film which exfoliated when it was rubbing processing tends to carry 
out [ locations ] the reattachment, it is easy to start an optical omission, and a liquid crystal driver 
element and circuit wiring are intricately formed on the substrate, and this invention demonstrates 
remarkable effectiveness. 
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[0015] Said liquid crystal equipment can apply especially the liquid crystal equipment of this invention 
also to what is in vertical orientation mode. Since the metal wiring section and adhesion tend to 
exfoliate weakly, the vertical orientation polyimide film which uses it abundantly as orientation film in 
vertical orientation mode tends to start an optical omission, when the exfoliative orientation film carries 
out the reattachment. Therefore, remarkable effectiveness will be demonstrated if this invention is 
adopted. Moreover, said liquid crystal can apply the liquid crystal equipment of this invention also to that 
by which stabilizing treatment was carried out with the macromolecule of orientation dispersibility. Since 
the unnecessary scattered light by refractive-index nonconformance may be added on the boundary of 
the normal orientation section and the abnormality orientation section, the liquid crystal equipment 
which carried out stabilizing treatment with the macromolecule of orientation dispersibility, and raised 
light-proof dependability has the inclination for lowering of a contrast ratio to become remarkable, but if 
this invention is used, the high display screen of a contrast ratio will come to be obtained. 
[0016] The electronic equipment of this invention is equipped with one possessing the light-shielding 
film which has the overhang section of above-mentioned liquid crystal equipments. Moreover, the 
projection mold liquid crystal equipment of this invention is equipped with one possessing the light- 
shielding film which has the overhang section of above-mentioned liquid crystal equipments. The 
projection mold liquid crystal equipment or electronic equipment of these this inventions does not have 
the defect display by the optical omission, and the high display image of a contrast ratio is obtained. 
[0017] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained using a 
drawing. In addition, in each description of drawing of the gestalt of operation, in order to make each 
class and each part material into the magnitude of extent which can be recognized on a drawing, the 
contraction scale for each class or every each part material is not the same, and is changed suitably. 
(1st operation gestalt) The configuration of the liquid crystal equipment of the 1st operation gestalt of 
this invention is explained below with reference to drawing 4 from drawing 1 . Drawing 1 shows the 
perspective view which looked at an example of active matrix liquid crystal equipment from the top-face 
side. It is the same as the conventional example in appearance. Drawing 2 is the top view which saw 
through from the top two or more pixel groups which liquid crystal equipment adjoins, and drawing 3 is 
drawing showing arrangement of the light-shielding film formed in the opposite substrate. Drawing 4 is 
drawing 2 R> 2 and a sectional view in alignment with line A-A' of drawing 3 . As shown in drawing 1 , 
through the sealing agent, two substrates of the opposite substrate 20 by which opposite arrangement 
was carried out maintain a narrow gap at the component substrate 10 with which circuit wiring and a 
liquid crystal driver element are formed, and the component substrate 10, and are joined to them, and 
between this gap, the liquid crystal equipment 50 of a active-matrix mold pinches liquid crystal, and is 
constituted. Pixel 9a of a large number surrounded by the scanning line 3 and data 6 is formed in the 
viewing area 90 of liquid crystal equipment 50. Moreover, the connection terminals 15 and 16 for 
connecting with an external electrical circuit are formed in the perimeter of liquid crystal equipment 50. 
In addition, the liquid crystal driver element is omitted in drawing 1 . 

[0018] If the liquid crystal equipment 50 of this operation gestalt is seen through from a top as shown in 
drawing 2 , two or more pixel 9a is formed in the image display field in the shape of a matrix. Two or 
more formation is carried out at the shape of a matrix, and TFT30 for the pixel actuation for controlling 
the pixel electrode 9 concerned between each pixel 9a is connected to the source field concerned of 
TFT30 electrically [ the data line 6 which supplies a picture signal ]. The picture signal written in the 
data line 6 may be supplied one by one for every line, and you may make it supply it for every group to 
two or more data-line 6 comrades which adjoin each other. Moreover, it is constituted by the scanning 
line 3 which intersects channel field 1a' of TFT30 so that sequential impression of the scan signal may 
be carried out in pulse to predetermined timing. It connects with the drain field of TFT30 for pixel 
actuation electrically, and the pixel electrode 9 is constituted so that the picture signal supplied from 
the data line 6 in TFT30 for pixel actuation when only a fixed period closes the switch may be written in 
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to predetermined timing. 

[0019] Fixed period maintenance of the picture signal of the predetermined level written in liquid crystal 
through the pixel electrode 9 is carried out between the counterelectrodes formed in the opposite 
substrate mentioned later. Here, in order to prevent the held picture signal leaking, storage capacitance 
70 is added to the liquid crystal capacity and juxtaposition which are formed between the pixel electrode 
9 and a counterelectrode. for example, the electrical potential difference of the pixel electrode 9 is 
longer than the time amount to which the source electrical potential difference was impressed with 
storage capacitance 70 — time amount maintenance is carried out. Thereby, it is improved further and a 
maintenance property can realize the high liquid crystal equipment of a contrast ratio. With the gestalt 
of this operation, the capacity line 4 which is wiring for forming capacity between semi-conductor layer 
1a as an approach of forming storage capacitance 70 is formed. Moreover, capacity may be formed 
between the pixel electrode 9 and the scanning line 3 of the preceding paragraph instead of forming the 
capacity line 4. 

[0020] As shown in drawing 2 , on the component substrate of liquid crystal equipment 50, two or more 
transparent pixel electrodes 9 are formed in the shape of a matrix, and the data line 6, the scanning line 
3, and the capacity line 4 are formed respectively along the boundary of the pixel electrode 9 in every 
direction. The data line 6 is electrically connected to the source field among semi-conductor layer 1a 
which consists of the below-mentioned polish recon film through a contact hole 5, and the pixel 
electrode 9 is electrically connected to the drain field among the below-mentioned semi-conductor layer 
1a through the contact hole 8. Moreover, the scanning line 3 is arranged so that below-mentioned 
channel field 1a' (the bottom of drawing Nakamigi is the field of the slash of **) may be countered 
among semi-conductor layer 1a. 

[0021] Furthermore, the light-shielding film 24 is formed in the location superimposed on the data line 6, 
the scanning line 3, and the capacity line 4 between each pixel 9a at the opposite substrate side. The 
light-shielding film 24 is formed so that each pixel 9a field may be specified, and it has overhang section 
24a in the location (a space top upper left corner) of the end of the direction of rubbing of the 
component substrate side orientation film mentioned later (F1). Overhang section 24a of a light-shielding 
film 24 is bearing the function which covers the optical omission part resulting from the abnormality 
orientation of liquid crystal produced as a result of the orientation film which exfoliated on the occasion 
of rubbing processing of the orientation film carrying out the reattachment. Drawing 3 showed the plane 
configuration of a light-shielding film 24 which looked at through a fluoroscope and looked at the 
opposite substrate 20. The light-shielding film 24 which specifies each pixel 9a field is formed in the 
shape of a grid, it ******s to the corner at the upper left of space, and section 24a is formed as shown 
■ n drawing 3 . In addition, in drawing 3 , the arrow head F1 shows the direction of rubbing of the 
orientation film by the side of a component substrate. 

[0022] Next, if cross-section structure is seen, as shown in drawing 4 , the transparence substrate 1 1 
by the side of the component substrate 10 will consist for example, of a quartz substrate, and the 
transparence substrate 21 by the side of the opposite substrate 20 will consist of a glass substrate or a 
quartz substrate. The pixel electrode 9 which consists of transparent conductive film, such as ITO film, 
is formed, and TFT30 for pixel actuation which carries out switching control of each pixel electrode 9 is 
formed in the location contiguous to each pixel electrode 9 at the component substrate 10. TFT30 for 
pixel actuation has LDD (Lightly Doped Drain) structure. Channel field 1a' of semi-conductor layer 1a in 
which a channel is formed of the electric field from the scanning line 3 and the scanning line 3 
concerned, It has 1d of high concentration source fields of low concentration source field 1b and low 
concentration drain field 1c of the insulator layer 2 which insulates the scanning line 3 and semi- 
conductor layer 1a, the data line 6, and semi-conductor layer 1a, and semi-conductor layer 1a, and high 
concentration drain field 1e. 

[0023] Moreover, on the component substrate 10 including a scanning-line 3 and insulator layer 2 top, 
the 1st interlayer insulation film 18 with which the contact hole 5 which leads to 1d of high 
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concentration source fields was formed is formed. That is, the data line 6 is electrically connected to 1d 
of high concentration source fields through the contact hole 5 which penetrates the 1st interlayer 
insulation film 18. Furthermore, the 2nd interlayer insulation film 17 is formed on the data line 6 and the 
1st interlayer insulation film 18. 

[0024] Although TFT30 for pixel actuation has LDD structure as mentioned above preferably, it may be 
TFT of the self aryne mold which may take the offset structure which does not drive impurity ion into 
low concentration source field 1b and low concentration drain field 1c, drives in impurity ion by high 
concentration by using a gate electrode as a mask, and forms the high concentration source and a drain 
field in self align. Moreover, although considered as the single gate structure which has arranged one 
gate electrode which consists of a part of scanning line 3 of TFT30 for pixel actuation between source 
drain fields with the gestalt of this operation, two or more gate electrodes may be arranged among these. 
Under the present circumstances, to each gate electrode, the same signal is made to be impressed. 
Thus, if TFT is constituted above the dual gate (double-gate) or the triple gate, the leakage current of a 
channel and a source drain field joint can be prevented, and the current at the time of OFF can be 
reduced. If at least one of these gate electrodes is made into LDD structure or offset structure, the 
OFF state current can be reduced further and the stable switching element can be obtained. 
[0025] Moreover, storage capacitance 70 is constituted by carrying out opposite arrangement of the 
capacity line 4 and the capacity electrode 4a through an insulator layer 2. More, high concentration drain 
field 1e of semi-conductor layer 1a is installed in a detail by capacity line 4 part prolonged along with 
the data line 6 and the scanning line 3, and forms capacity electrode 4a in it. In the case of the gate 
dielectric film of TFT30 for pixel actuation formed on the polish recon film of high temperature oxidation, 
especially the insulator layer 2 as a dielectric of storage capacitance 70 can be thinly made into the 
insulator layer of high pressure-proofing, and can make storage capacitance 70 comparatively storage 
capacitance mass in small area. 

[0026] And in the case of the gestalt of this operation, the orientation film 13 is formed on the 2nd 
interlayer insulation film 17 which hits the formation field of TFT30 for pixel actuation of the component 
substrate 10, the data line 6, and the scanning line 3, and the pixel electrode 9. This orientation film 13 
is formed from organic film, such as polyimide. 

[0027] On the other hand, the light-shielding film 24 is formed in the field which counters the opposite 
substrate 20 to the data line 6 on the component substrate 10, the scanning line 3, and the formation 
field of TFT30 for pixel actuation, i.e., the non-display field of each pixel. Furthermore, on the opposite 
substrate 20 including a light-shielding film 24 top, a counterelectrode 22 is formed over the whole 
surface, and the orientation film 23 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the front face of a counterelectrode 22. It is formed from 
transparent conductive film, such as ITO film, as well as [ a counterelectrode 22 ] the pixel electrode 9 
of the component substrate 10. By existence of a light-shielding film 24, the incident light from the 
opposite substrate 20 side does not invade into channel field 1a' of semi-conductor layer 1a of TFT30 
for pixel actuation, low concentration source field field 1b, and low concentration drain field 1c. 
Moreover, the light-shielding film 24 has functions, such as improvement in a contrast ratio, and color 
mixture prevention of color material, and a function as the so-called black matrix. Furthermore, 
overhang section 24a of a light-shielding film 24 is covered on the abnormality orientation field 49 of the 
liquid crystal produced as a result of the orientation film which exfoliated on the occasion of rubbing 
processing of the orientation film carrying out the reattachment, and is bearing the function which 
covers the optical omission part resulting from the abnormality orientation of liquid crystal. 
[0028] These components substrate 10 and the opposite substrate 20 are arranged so that the pixel 
electrode 9 and a counterelectrode 22 may counter, liquid crystal is enclosed with the space surrounded 
by these substrates 10 and 20 and the sealant, and the liquid crystal layer 40 is formed. The liquid 
crystal layer 40 is in the condition that the electric field from the pixel electrode 9 are not impressed, 
and takes a predetermined orientation condition according to an operation of the orientation film 13 and 
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23. In addition, in order for the liquid crystal layer 40 to improve light-proof dependability, into liquid 
crystal, it adds as a precursor, an orientation dispersibility monomer is poured in, and macromolecule 
stabilizing treatment polymer-ized by ultraviolet rays etc. may be performed. 

[0029] With the liquid crystal equipment of this operation gestalt, rubbing processing of the orientation 
film 13 by the side of the component substrate 10 and the orientation film 23 by the side of the opposite 
substrate 20 is carried out in the direction which intersects perpendicularly mutually. Namely, as shown 
in drawing 3 , rubbing of the orientation film 13 by the side of the component substrate 10 is carried out 
in the direction of the arrow head F1 which goes in the direction of the upper left from the space lower 
right, and rubbing of the orientation film 23 by the side of the opposite substrate 20 is carried out in the 
direction of the arrow head F2 which goes in the direction of the upper right from the space lower left. 
Therefore, in the component substrate 10 side, it is easy to generate an abnormality orientation field in 
the corner at the upper left of [ space ] each pixel 9a, and easy to generate an abnormality orientation 
field in the corner at the upper right of [ space ] each pixel 9a in the opposite substrate 20 side. 
Moreover, the direction of the component substrate 10 side has the large level difference of a wiring 
part, and since it is easy to generate an abnormality orientation field, with this operation gestalt, 
overhang section 24a of a light-shielding film has been prepared only in the space upper left corner. 
[0030] Especially a limit does not have the magnitude of overhang section 24a of a light-shielding film 24, 
and there should just be magnitude which can cover an abnormality orientation field. If there is 
magnitude which can cover the unnecessary scattered light at the time of performing macromolecule 
stabilizing treatment still more preferably, in addition, it is good. Usually, the magnitude of the optical 
omission part resulting from the abnormality orientation of liquid crystal is 2 micrometers or less in 
diameter in many cases. The magnitude of overhang section 24a of a light-shielding film 24 is larger than 
the magnitude of the optical omission part resulting from the abnormality orientation of liquid crystal a 
little, and good to consider as about 1.2 to 2 times of the magnitude of an optical omission part by 
surface ratio. Moreover, when covering the unnecessary scattered light, it is further a little large and it 
good to carry out by 1 .5 to 3 times the magnitude of an optical omission part. Thereby, oblique- 
incidence light can also fully be covered. 

[0031] (manufacture process of the liquid crystal equipment of the 1st operation gestalt) Next, the 
manufacture process of the liquid crystal equipment of the 1 st operation gestalt which has the above- 
mentioned structure is explained. As a manufacture process of the liquid crystal equipment of this 
operation gestalt, since the so-called usual elevated-temperature polish recon process can be used, the 
process is explained briefly. Substrates, such as a quartz substrate, a hard glass substrate, and a silicon 
substrate, are first prepared as a substrate. Here, it is preferably desirable under the inert gas (nitrogen) 
ambient atmosphere of N2 etc. to pretreat so that distortion produced in the component substrate in 
the elevated-temperature process which carries out annealing treatment and is behind carried out at an 
about 900-1 300-degree C elevated temperature may decrease. That is, it is desirable to heat-treat a 
substrate at the same temperature or the temperature beyond it in advance according to the 
temperature by which high temperature processing is carried out at the maximum elevated temperature 
in a manufacture process. 

[0032] Next, the amorphous silicon film is formed on the substrate for components at about 450-550 
degrees C using the mono-silane gas of flow rate about 400 to 600 cc/min, disilane gas, etc. with 
reduced pressure CVD (for example, CVD with a pressure of about 20-40Pa). Then, by performing 
annealing treatment of about 1-10 hours at about 600-700 degrees C in nitrogen-gas-atmosphere 
mind to this amorphous silicon film, solid phase growth of the polish recon film is carried out until it 
becomes the thickness of about 50-200nm. 

[0033] Under the present circumstances, as TFT for pixel actuation, when creating TFT for pixel 
actuation of an n channel mold, the impurity ion of V group elements, such as Sb (antimony), As 
(arsenic), and P (Lynn), may be slightly doped by an ion implantation etc. to the channel field concerned. 
Moreover, when using TFT for pixel actuation as a p channel mold, they are B (boron), Ga (gallium), In 
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(indium), etc. The impurity ion of an III group element may be slightly doped by an ion implantation etc. 
Next, the semi-conductor layer of a predetermined pattern is formed. That is, the storage capacitance 
electrode installed from the semi-conductor layer which constitutes TFT for pixel actuation is formed in 
the field in which a capacity line is formed along with the field and the scanning line with which a 
capacity line is formed especially under the data line. 

[0034] A storage capacitance electrode with the semi-conductor layer which constitutes TFT30 for 
pixel actuation next, the temperature of about 900-1300 degrees C, and by oxidizing thermally with the 
temperature of about 1000 degrees C preferably Form the thermal oxidation silicon film with a 
comparatively thin thickness of about 30nm, and the high-temperature-oxidation silicon film (HTO film) 
and a silicon nitride film are further deposited on the comparatively thin thickness of about 50nm with a 
reduced pressure CVD method etc. While becoming gate dielectric film with multilayer structure of TFT 
for pixel actuation, the insulator layer used as the dielectric film for capacity formation is formed. 
Consequently, the thickness of a semi-conductor layer and a storage capacitance electrode turns into 
thickness of about 30-1 50nm, and the thickness of an insulator layer turns into thickness of about 20- 
150nm. Thus, by shortening elevated-temperature thermal oxidation time amount, when using especially 
an about 8 inches large-sized substrate, the curvature by heat can be prevented. However, an insulator 
layer with monolayer structure may be formed only by oxidizing the polish recon film thermally. In 
addition, it is about 3x101 2/cm2 of doses for example, about P ion to a part for the semi-conductor 
layer used as a storage capacitance electrode. Low resistance may be made to dope and form. 
[0035] Next, after depositing the polish recon film with a reduced pressure CVD method etc., thermal 
diffusion of the P is carried out and the polish recon film is electric-conduction-ized. Or the doped 
silicon film which introduced P ion into membrane formation and coincidence of the polish recon film 
may be used. Next, patterning of the polish recon film is carried out, and the scanning line and the 
capacity line of a predetermined pattern as shown in drawing 2 are formed. The thickness of these 
scanning lines and a capacity line may be about 350nm. 

[0036] next, when setting TFT for pixel actuation to TFT of an n channel mold with LDD structure, in 
order to form a low concentration source field and a low concentration drain field in a semi-conductor 
layer first, the impurity ion 60 of V group elements, such as P, is doped by low concentration by using as 
a diffusion mask the gate electrode which becomes a part of scanning line (for example, P ion — the 
dose of 1x1013 to 3x1013-/cm2). Thereby, the semi-conductor layer under the scanning line serves as 
a channel field. A capacity line and the scanning line are also formed into low resistance by the dope of 
this impurity ion. 

[0037] then, in order to form the high concentration source field and high concentration drain field which 
constitute TFT for pixel actuation, after forming a resist layer on the scanning line with a mask with 
width of face wider than the scanning line, similarly the impurity ion of V group elements, such as P, is 
doped by high concentration (for example, P ion — the dose of 1x1015 to 3x1015-/cm2). Moreover, it is 
B (boron) etc. in order to form a high concentration source field and a high concentration drain field in a 
semi-conductor layer at a low concentration source field and a low concentration drain field list, when 
using TFT for pixel actuation as a p channel mold. It dopes using the impurity ion of an III group element. 
In addition, it is good also as TFT of offset structure, without, for example, doping low-concentration 
impurity ion, and it is good also as TFT of a self aryne mold by the ion-implantation technique using P 
ion, B ion, etc., using as a mask the gate electrode which is a part of scanning line. A capacity line and 
the scanning line are also further formed into low resistance by the dope of this impurity. 
[0038] Moreover, the above-mentioned process is repeated again and it is B ion etc. The p channel mold 
TFT can be formed by performing the impurity ion of an III group element. It becomes possible to form in 
the periphery on a component substrate the data-line actuation circuit and scanning-line actuation 
circuit which have by this the complementary-type structure which consists of an n channel mold TFT 
and a p channel mold TFT. Thus, if the semi-conductor layer which constitutes TFT for pixel actuation 
is formed by the polish recon film, at the time of formation of TFT for pixel actuation, it is the same 
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process mostly, and a data-line actuation circuit and a scanning-line actuation circuit can be formed, 
and it is advantageous on manufacture. 

[0039] Next, so that the scanning line and the capacity line in TFT for pixel actuation may be covered 
With ordinary pressure or a reduced pressure CVD method, for example, TEOS (tetrapod ethyl 
orthochromatic silicate) gas, TEB (tetrapod ethyl boat rate) gas, TMOP (tetrapod methyl oxy-FOSU 
rate) gas, etc. are used. The 1st interlayer insulation film which consists of silicate glass film, such as 
NSG (non silicate glass), PSG (phosphorus silicate glass), BSG (boron silicate glass), and BPSG (boron 
phosphorus silicate glass), a silicon nitride film, silicon oxide film, etc. is formed. The thickness of the 1st 
interlayer insulation film has desirable about 500-1 500nm. 

[0040] Next, in order to activate a high concentration source field and a high concentration drain field, 
after performing about 1000-degree C annealing treatment about 20 minutes, the contact hole to the 
data line is formed by dry etching, such as reactive ion etching and reactant ion beam etching, or wet 
etching. Moreover, the contact hole for connecting the scanning line and a capacity line is punctured to 
the 1st interlayer insulation film. 

[0041] Next, on the 1st interlayer insulation film, low resistance metal metallurgy group silicide, such as 
aluminum, etc. is deposited on the thickness of about 100-500nm by sputtering etc., further, according 
to a photolithography process, an etching process, etc., patterning is carried out and the data line is 
formed. Next, the 2nd interlayer insulation film which consists of silicate glass film, such as NSG, PSG, 
BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. is formed using ordinary pressure or a 
reduced pressure CVD method, TEOS gas, etc. so that a data-line top may be covered. The thickness 
of the 2nd interlayer insulation film has desirable about 500-1 500nm. 

[0042] Next, in TFT for pixel actuation, the contact hole for connecting a pixel electrode and a high 
concentration drain field electrically is formed in the 2nd interlayer insulation film by dry etching, such 
as reactive ion etching and reactant ion beam etching. Next, on the 2nd interlayer insulation film, by 
sputtering etc., transparent conductive film, such as ITO film, is deposited on the thickness of about 50- 
200nm, patterning of this transparent conductive film is carried out further, and a pixel electrode is 
formed. Next, orientation film ingredients, such as polyimide, are applied to about 50nm from 30nm of 
thickness using a spin coater, and the orientation film is formed in the whole surface. Then, when the 
orientation film formed as mentioned above is shown in drawing 2 since it has a predetermined pre tilt 
angle for example, rubbing processing is performed in the predetermined direction of the upper left arrow 
head F1 from the space lower right. 

[0043] On the other hand, about the opposite substrate 20, after a glass substrate etc. is prepared first 
and carries out sputtering of the chromium metal as a light-shielding film, it forms in the predetermined 
pattern shown in drawing 3 through a photolithography process and an etching process. In addition, 
these light-shielding films may form others, carbon, and Ti, such as Cr, nickel, and aluminum, from 
ingredients, such as resin black distributed to the photoresist. [ metallic material ] 
[0044] Then, a counterelectrode is formed by sputtering etc. all over an opposite substrate by 
depositing transparent conductive film, such as ITO, on the thickness of about 50-200nm. Furthermore, 
the orientation film which consists of organic film, such as about 50nm polyimide, is formed from 10nm 
of thickness like a component substrate side. Then, since it has a predetermined pre tilt angle, rubbing 
processing is performed to the orientation film. When the direction of rubbing is shown in the direction 
which intersects perpendicularly with the direction of rubbing by the side of a previous component 
substrate, i.e., drawing 3 , the orientation film is formed by performing rubbing processing in the 
predetermined direction of the upper right arrow head F2 from the space lower left. 
[0045] Finally, the component substrate and opposite substrate with which each class was formed as 
mentioned above are arranged so that the direction of rubbing may intersect 90 degrees, it sticks by the 
sealant and a panel is produced so that a eel gap may be set to 4 micrometers. The liquid crystal which 
optimized retardation is enclosed in a panel, and the liquid crystal equipment of this operation gestalt 
with which the light-shielding film which ******ed to the corner of each pixel and was equipped with the 
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section was formed is obtained. 

[0046] In addition, in the liquid crystal equipment of the above-mentioned operation gestalt, although the 
case where this invention was applied to the liquid crystal equipment of the active-matrix mold using 3 
terminal mold component represented by the TFT (Thin-Film Transistor) component was explained, it is 
applicable also to the liquid crystal equipment of the active-matrix mold using 2 terminal mold 
component represented by the TFD (Thin-Film Diode) component, and the liquid crystal equipment of a 
passive matrix mold. Moreover, this invention is applicable not only to the liquid crystal equipment of a 
transparency mold but the liquid crystal equipment of a reflective mold. Moreover, this invention is 
applicable even if means of displaying is a color display method. 

[0047] (2nd operation gestalt) Next, the 2nd operation gestalt of this invention is explained. The point 
that the 2nd operation gestalt differs from the 1 st previous operation gestalt is a point currently formed 
in two corners whose overhang sections of a light-shielding film are pixels. All other parts are the same 
as the 1st operation gestalt. Therefore, only the opposite substrate with which the light-shielding film is 
formed here is explained. Drawing 5 is drawing showing the plane configuration of the opposite substrate 
of this operation gestalt, and is drawing corresponding to drawing 3 of the 1st operation gestalt. The 
light-shielding film 24 of this operation gestalt is formed in the shape of a grid so that a pixel 9a field 
may be specified, it ******s to two corners ( drawing 5 the space upper left section and an upper right 
portion) of pixel 9a further, and section 24a and 24a' is formed as shown in drawing 5 . This two 
overhang sections 24a and 24a' are located in the extended direction of the direction F1 of rubbing of 
the orientation film by the side of a component substrate, and the direction F2 of rubbing of the 
orientation film by the side of an opposite substrate, respectively. Moreover, overhang section 24a' is 
formed with the thin film thinner than overhang section 24a and a light-shielding film 24, in order to 
prevent the exfoliative orientation film carrying out the reattachment to this level difference part. 
[0048] The cross-section structure in this operation gestalt is the same as that of drawing 4 almost. As 
shown in drawing 4 , the scanning line 3 and TFT30 are formed in the direction of rubbing of the 
orientation film 13 by the side of the component substrate 10 (F1 direction), and as compared with the 
part of pixel 9a, it is rising highly. Therefore, in case rubbing processing is performed, the exfoliative 
orientation film is carried even to this corner that rose highly, and may carry out the reattachment. The 
abnormality orientation field of liquid crystal occurs and the part in which the orientation film carried out 
the reattachment turns into an optical omission part. 

[0049] On the other hand, in the direction of rubbing of the orientation film 23 by the side of the 
opposite substrate 20 (F 2-way), as shown in drawing 4 , the light-shielding film 24 is arranged, and as 
compared with the part of pixel 9a, it is rising a little. Therefore, in case rubbing processing is performed, 
the exfoliative orientation film is carried even to this corner that rose, and may carry out the 
reattachment. The abnormality orientation field of liquid crystal occurs and the part in which the 
orientation film carried out the reattachment turns into an optical omission part. 

[0050] Thus, since the orientation film which exfoliated when performing rubbing processing to all by the 
side of the component substrate 10 and the opposite substrate 20 may carry out the reattachment, 
possibility that the origin of an optical omission part will come has been contained. Therefore, even if the 
orientation film carries out the reattachment even if, an abnormality orientation field occurs and the 
origin of an optical omission part comes, a poor display will not be recognized if overhang section 24a 
and 24a' of a light-shielding film is prepared in both corners. The magnitude of overhang section 24a and 
24a' is the same as that of the 1st previous operation gestalt, and is good. That is, since there should 
just be magnitude which can cover the optical omission part resulting from the abnormality orientation 
of liquid crystal, it is larger than the magnitude of an optical omission part a little, and it good to 
consider as about 1.2 to 2 times of the magnitude of an optical omission part by surface ratio. Moreover, 
when covering the unnecessary scattered light, it is further a little large and it good to carry out by 1.5 
to 3 times the magnitude of an optical omission part. Thereby, oblique-incidence light can also fully be 
covered. Moreover, in order to jut out overhang section 24a* and to form by thickness thinner than 
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section 24a and a light-shielding film 24, dividing patterning into two steps and performing it and that the 
configurations of a patterning mask differ differ from the 1st previous operation gestalt by the 
manufacture approach of an opposite substrate. First, in the 1st step, overhang section 24a, 24a', and a 
light-shielding film 24 are formed simultaneously, and then, overhang section 24a and a light-shielding 
film 24 are formed in coincidence once again in the 2nd step so that it may put on overhang section 24a 
and the light-shielding film 24 which were formed in the 1st step. Thereby, overhang section 24a' can be 
jutted out and it can form by thickness thinner than section 24a and a light-shielding film 24. 
[0051] (3rd operation gestalt) Next, the 3rd operation gestalt of this invention is explained. The point 
that the 3rd operation gestalt differs from the 1st previous operation gestalt and the 2nd operation 
gestalt is a point that the overhang section of a light-shielding film is formed in five square shapes. All 
other parts are the same as the 1st and 2nd operation gestalten. Therefore, only the opposite substrate 
with which the light-shielding film is formed here is explained. Drawing 6 is drawing showing the plane 
configuration of the opposite substrate of this operation gestalt, and is drawing corresponding to drawing 
3 of the 1st operation gestalt. The light-shielding film 24 of this operation gestalt is formed in the shape 
of a grid so that a pixel 9a field may be specified, and overhang section 24a and 24a' of five square 
shapes is further formed in two corners of pixel 9a as shown in drawing 6 . This two overhang sections 
24a and 24a' are located in the extended direction of the direction F1 of rubbing of the orientation film 
by the side of a component substrate, and the direction F2 of rubbing of the orientation film by the side 
of an opposite substrate, respectively. Moreover, overhang section 24a' is formed by thickness thinner 
than overhang section 24a and a light-shielding film 24, in order to prevent the exfoliative orientation 
film carrying out the reattachment to this level difference part. 

[0052] Thus, the. overhang section of a light-shielding film may consist of not only a circle but polygons, 
such as a triangle, a square, and a pentagon. The unnecessary scattered light of an abnormality 
orientation field or the circumference is covered effectively, and it forms so that the large numerical 
aperture of pixel 9a can moreover be taken if possible. The magnitude of overhang section 24a and 24a' 
is the same as that of the 1st previous operation gestalt, and is good. That is, since there should just be 
magnitude which can cover the optical omission part resulting from the abnormality orientation of liquid 
crystal, it is larger than the magnitude of an optical omission part a little, and it good to consider as 
about 1.2 to 2 times of the magnitude of an optical omission part by surface ratio. Moreover, when 
covering the unnecessary scattered light, it is further a little large and it good to carry out by 1.5 to 3 
times the magnitude of an optical omission part. Thereby, oblique-incidence light can also fully be 
covered. Moreover, in order to jut out overhang section 24a* and to form by thickness thinner than 
section 24a and a light-shielding film 24, dividing patterning into two steps and performing it and that the 
configurations of a patterning mask differ differ from the 1 st previous operation gestalt by the 
manufacture approach of an opposite substrate. First in the 1st step, overhang section 24a, 24a', and a 
light-shielding film 24 are formed simultaneously, and then, overhang section 24a and a light-shielding 
film 24 are formed in coincidence once again in the 2nd step so that it may put on overhang section 24a 
and the light-shielding film 24 which were formed in the 1st step. Thereby, overhang section 24a' can be 
jutted out and it can form by thickness thinner than section 24a and a light-shielding film 24. 
[0053] (4th operation gestalt) Next, the 4th operation gestalt of this invention is explained. The point 
that the 4th operation gestalt differs from the 1st previous operation gestalt is a point that the direction 
of rubbing of the orientation film is the direction which met two sides in all directions [ of a rectangular 
pixel ] instead of the direction of slant to the pixel. All other parts are the same as the 1st operation 
gestalt. Therefore, only the opposite substrate with which the light-shielding film is formed here is 
explained. Drawing 7 is drawing showing the plane configuration of the opposite substrate of this 
operation gestalt, and is drawing corresponding to drawing 3 of the 1st operation gestalt. The light- 
shielding film 24 of this operation gestalt is formed in the shape of a grid so that a pixel 9a field may be 
specified, and that in pixel 9a are further jutted out rather than other three sides by one of four sides of 
pixel 9a as shown in drawing 7 . [ many ] namely, drawing 7 — setting — the space upper part, a lower 
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part, and a space left — the spacing d1, d2, and d4 of pixel 9a iand a light-shielding film 24 — **** — 
with the method of the space right, the spacing d3 of pixel 9a and a light-shielding film 24 is large with 
about 2.5 micrometers to being small. 

[0054] (5th operation gestalt) Next, the 5th operation gestalt of this invention is explained. For the point 
that the 5th operation gestalt differs from the 1st previous operation gestalt thru/or the 4th operation 
gestalt, the orientation mode of liquid crystal is TN (Twisted nematic). It is the point which is using not 
the level orientation mode that used liquid crystal but vertical orientation mode. With projection mold 
liquid crystal equipment, in order to realize a high contrast ratio, vertical orientation mode is adopted. A 
liquid crystal layer is in the condition that the electric field from a pixel electrode are not impressed, and 
takes a predetermined orientation condition according to an operation of the orientation film. In vertical 
orientation mode, a liquid crystal molecule takes a vertical orientation condition with the pre tilt angle of 
abundance in the condition that electric field are not impressed. In order to give the vertical orientation 
condition which had a pre tilt angle in the liquid crystal molecule, rubbing processing is performed to the 
orientation film which consists of organic film. 

[0055] The direction of rubbing of the orientation film is made into the direction which carries out the 
pre tilt of the liquid crystal molecule. Therefore, when liquid crystal equipment is seen through from a 
top, rubbing (antiparallel rubbing) is mutually carried out to an opposite direction by the orientation film 
by the side of a component substrate, and the orientation film by the side of an opposite substrate. The 
plane configuration of an opposite substrate of the liquid crystal equipment of this operation gestalt 
which used vertical orientation mode for drawing 8 is shown. The light-shielding film 24 is formed in the 
shape of a grid so that a pixel 9a field may be specified, and the overhang section (d4) of the light- 
shielding film 24 of one side of a drawing upside is large rather than other overhang sections of three 
sides among four sides of pixel 9a further as shown in drawing 8 R> 8. Moreover, the drawing Nakaya 
mark F1 shows the direction of rubbing of the orientation film by the side of a component substrate, and 
the arrow head F2 shows the direction of rubbing of the orientation film by the side of an opposite 
substrate. Thus, the directions F1 and F2 of rubbing are hard flow mutually. 

[0056] Drawing 9 is drawing explaining the cross-section structure of the liquid crystal equipment of this 
operation gestalt, and is a sectional view in alignment with line B-B' of drawing 8 . The point that the 
cross-section structure of the liquid crystal equipment of this operation gestalt shown in drawing 9 
differs from the cross-section structure of the liquid crystal equipment in TN mode shown in drawing 4 
is the direction of orientation of the liquid crystal layer 40. Although it is actually looking from mist or 
slant more with this operation gestalt shown in drawing 9 in order to make an understanding easy, along 
the directions F1 and F2 of rubbing shown in drawing 8 , the pre tilt of the liquid crystal molecule is 
carried out, and it is carrying out vertical orientation. Since the configuration of other component 
substrates or an opposite substrate is the same as that of the case of drawing 4 , explanation is omitted 
here. The abnormality orientation field 49 may be generated at the pixel edge of the direction of rubbing 
also with this operation gestalt. 

[0057] The orientation film which exfoliated by rubbing generates an abnormality orientation field by 
moving and carrying out the reattachment to the part which became high [ the pixel edge of the 
direction of rubbing ] one step. Therefore, if the light-shielding film of the pixel edge of the direction of 
rubbing is made to jut out a little, the optical omission part resulting from the abnormality orientation of 
liquid crystal can be covered. In the example of drawing 8 , overhang section 24a of a light-shielding film 
24 is prepared in the upper part of pixel 9a which exists in the direction of rubbing by the side of a 
component substrate. Especially the reattachment of a light-shielding film tends to happen in two 
corners (the upper left corner and upper right corner of drawing 8 ) which adjoin the wiring intersection 
of pixel 9a. Therefore, as for overhang section 24a of a light-shielding film 24, preparing in these two 
corners circularly is also effective. 

[0058] Even when the orientation film exfoliates at the time of rubbing processing, the reattachment is 
carried out to a pixel edge, the abnormality orientation of liquid crystal is caused and it becomes an 
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optical omission by constituting liquid crystal equipment in this way, since display light is interrupted, it 
is not recognized as a display being poor and the high display image of a contrast ratio comes to be 
obtained. 

[0059] Next, the example of the electronic equipment which used the liquid crystal equipment of this 
invention is shown in drawing 10 thru/or drawing 12 . Drawing 10 (a) is the perspective view showing the 
example of a cellular phone. 1000 shows the body of a cellular phone and 1001 is liquid crystal 
equipment of this invention among those. Drawing 10 (b) is the perspective view showing the example of 
wrist watch mold electronic equipment. 1 100 shows the body of a clock and 1 101 is liquid crystal 
equipment of this invention. Drawing 10 (c) is the perspective view showing the example of pocket mold 
information processors, such as a word processor and a personal computer. 1200 in drawing shows an 
information processor and, as for the input sections, such as a keyboard, and 1204, 1202 is [ the body of 
an information processor and 1206 ] liquid crystal equipment of this invention. If the liquid crystal 
equipment of this invention is used for these electronic equipment, since the optical omission part 
resulting from the abnormality orientation of the liquid crystal generated in the corner of a pixel will be 
covered effectively, the electronic equipment of the strong clear image display of a contrast ratio is 
obtained. 

[0060] The liquid crystal equipment in each operation gestalt explained above is applicable also to for 
example, projection mold electrochromatic display equipment. The example of the projection mold 
electrochromatic display equipment (electrochromatic display projector) which carried the transparency 
mold liquid crystal light valve which used the liquid crystal equipment of this invention as an example of 
other electronic equipment is shown in drawing 1 1 . Drawing 1 1 is the outline block diagram showing the 
important section of projection mold electrochromatic display equipment in which the transparency mold 
liquid crystal light valve was carried. In the sign 2700 in drawing, the light source, the liquid crystal light 
valve of the transparency mold with which an impounding basin lock mirror, and 2015, 2016 and 2017 
used the reflective mirror, and, as for 2300R, 2300G, and 2300B, 2013 and 2014 used the liquid crystal 
equipment of this invention, and 2400 show a cross dichroic prism, and 2500 shows a projector lens. The 
light source 2700 consists of lamps 2711, such as an ultrahigh pressure mercury lamp, and a reflector 
2710 which reflects light. The impounding basin lock mirror 2013 blue glow and for a green light echo 
reflects blue glow and green light while making red light penetrate among the flux of lights from the light 
source 2700. It is reflected by the reflective mirror 2017 and incidence of the transmitted red light is 
carried out to liquid crystal light valve 2300R for red light. On the other hand, among the colored light 
reflected by the impounding basin lock mirror 2013, it is reflected by the impounding basin lock mirror 
2014 for green light, and incidence of the green light is carried out to liquid crystal light valve 2300G for 
green light. On the other hand, blue glow also penetrates the 2nd impounding basin lock mirror 2014. It is 
reflected by the reflective mirrors 2015 and 2016, and incidence of the transmitted blue glow is carried 
out to liquid crystal light valve 2300B for blue glow. In order to amend the optical path difference with 
the other colored light of blue glow, it is good to arrange a relay lens system in an optical path. 
[0061] Incidence of the three colored light modulated with each liquid crystal light valve is carried out to 
the cross dichroic prism 2400. As for this prism, the dielectric multilayer in which four rectangular 
prisms reflect the dielectric multilayer which is stuck and reflects red light in that inner surface, and 
blue glow is formed in the shape of a cross joint. Three colored light is compounded by these dielectric 
multilayers, and the light which shows a color picture is formed. With the projector lens 2500 which is an 
incident light study system, it is projected on the compounded light on a screen 2600, and an image is 
expanded and it is displayed. The liquid crystal equipment of this invention is used for the three above- 
mentioned liquid crystal light valves 2300R, 2300G, and 2300B, respectively. Since the shining omission 
section resulting from the abnormality orientation of the liquid crystal generated in the corner of a pixel 
by using the liquid crystal equipment of this invention is covered effectively, it can consider as the 
projection mold electrochromatic display equipment with which the strong clear image display of a 
contrast ratio is obtained. Since the unnecessary scattered light is effectively covered when the liquid 
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crystal which performed macromolecule stabilizing treatment is used, in order to raise light-proof 
dependability especially, it can consider as the projection mold electrochromatic display equipment with 
which the strong clear image display of a contrast ratio is obtained. 

[0062] The example of the projection mold electrochromatic display equipment which carried the liquid 
crystal light valve of the reflective mold which used the liquid crystal equipment of this invention as an 
example of other electronic equipment is shown in drawing 12 . Drawing 12 is the outline block diagram 
showing the important section of projection mold electrochromatic display equipment in which the high- 
reflective-liquid-crystal light valve was carried. The projection mold electrochromatic display equipment 
of drawing 12 S polarization flux of light by which outgoing radiation was carried out from the light 
source section 1710 arranged in accordance with the system optical axis L, the integrator lens 1720, the 
polarization lighting system 1700 by which an outline configuration is carried out from the polarization 
sensing element 1 730, and the polarization lighting system 1 700 The inside of the light reflected from S 
polarization reflector 1401 of a polarization beam splitter 1400 and a polarization beam splitter 1400 
reflected according to S polarization flux of light reflector 1401, Liquid crystal light valve 1300B which 
modulates the dichroic mirror 1412 which separates the component of blue glow (B), and the separated 
blue glow (B), Liquid crystal light valve 1300R which modulates the dichroic mirror 1413 which is made 
to reflect the component of red light (R) among the flux of lights after blue glow was separated, and is 
separated, and the separated red light (R), Liquid crystal light valve 1300G which modulate the remaining 
green light (G) which penetrates a dichroic mirror 1413, The light modulated with three liquid crystal light 
valves 1300B, 1300R, and 1300G is compounded by dichroic mirrors 1412 and 1413 and the polarization 
beam splitter 1400. It consists of incident light study systems 1500 which consist of a projector lens 
which projects this synthetic light on a screen 1600. The liquid crystal equipment of this invention is 
used for the three above-mentioned liquid crystal light valves 1300R, 1300G, and 1300B, respectively. In 
addition, the pixel electrode by the side of a component substrate (for example, sign 9 in drawing 4 ) is 
changed into the metal membrane of the Takamitsu reflexibility instead of the transparency electric 
conduction film, and consists of high-reflective-liquid-crystal light valves 1300R, 1300G, and 1300B of 
this operation gestalt. Since the optical omission section resulting from the abnormality orientation of 
the liquid crystal generated in the corner of a pixel by using the liquid crystal equipment of this invention 
is covered effectively, it can consider as the projection mold electrochromatic display equipment with 
which the strong clear image display of a contrast ratio is obtained. Since the unnecessary scattered 
light is effectively covered when the liquid crystal which performed macromolecule stabilizing treatment 
is used, in order to raise light-proof dependability especially, it can consider as the projection mold 
electrochromatic display equipment with which the strong clear image display of a contrast ratio is 
obtained. 
[0063] 

[Effect of the Invention] even if according to this invention the orientation film exfoliate in the case of 
rubbing processing, the orientation film which be carried to the part to which the pixel corner where 
actuation circuit wiring and a driver element have be arrange became high much more, and exfoliated in 
the pixel corner carry out the reattachment, the abnormalities orientation section of a liquid crystal 
molecule arise and it start the so-called "optical omission", since it have cover effectively by the light- 
shielding film, a poor display be accept but the high display image of a contrast ratio be obtain. Moreover, 
according to this invention, since only the abnormality orientation section is covered locally, it becomes 
possible to secure the numerical aperture of a pixel comparatively greatly. 

[0064] Even when the vertical orientation film which is especially easy to exfoliate in the case of rubbing 
processing is used, it does not become a poor display but the high display screen of a contrast ratio is 
obtained. Moreover, since the unnecessary scattered light which appears when the liquid crystal which 
performed stabilizing treatment with the macromolecule of orientation dispersibility is used, in order to 
raise light-proof dependability is also covered effectively, a display image with a still higher contrast 
ratio is obtained. Although this invention is effective to all liquid crystal displays, in order to realize a 
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high contrast ratio with projection mold liquid crystal equipment, liquid crystal may adopt vertical 
orientation mode and especially its this invention is effective in this case. Moreover, this invention is 
applicable not only to the liquid crystal equipment of the active-matrix mold using 3 terminal mold 
component represented by the TFT component but the liquid crystal equipment of the active-matrix 
mold using 2 terminal mold component represented by the TFD component and the liquid crystal 
equipment of a passive matrix mold. Moreover, this invention is applicable not only to the liquid crystal 
equipment of a transparency mold but the liquid crystal equipment of a reflective mold. Furthermore, 
this invention is applicable, even if means of displaying is a color display method. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view which looked at the whole liquid crystal equipment of this 
invention from the top face. 

[Drawing 2] It is the top view showing two or more pixel groups which saw through and looked at the 
liquid crystal equipment shown in drawing 1 from the top, and which adjoin each other. 
[Drawing 3] It is the top view which looked at through a fluoroscope and looked at the opposite 
substrate from the top face. 

[Drawing 4] They are drawing 2 and a sectional view in alignment with line A-A' of drawing 3 . 
[Drawing 5] It is the top view which looked at through a fluoroscope and looked at the opposite 
substrate of the 2nd operation gestalt of this invention from the top face. 

[Drawing 6] It is the top view which looked at through a fluoroscope and looked at the opposite 
substrate of the 3rd operation gestalt of this invention from the top face. 

[Drawing 7] It is the top view which looked at through a fluoroscope and looked at the opposite 
substrate of the 4th operation gestalt of this invention from the top face. 

[Drawing 8] It is the top view which looked at through a fluoroscope and looked at the opposite 
substrate of the 5th operation gestalt of this invention from the top face. 
[Drawing 9] It is a sectional view in alignment with line B-B' of drawing 8 . 

[Drawing 10] It is drawing showing an example of the electronic equipment using the liquid crystal 
equipment of this invention. 

[Drawing 1 1] It is the outline block diagram showing an example of the projection mold liquid crystal 
equipment using the liquid crystal equipment of this invention. 

[Drawing 12] It is the outline block diagram showing other examples of the projection mold liquid crystal 
equipment using the liquid crystal equipment of this invention. 

[Drawing 13] It is the top view showing two or more pixel groups which saw through and looked at 
conventional liquid crystal equipment from the top, and which adjoin each other. 
[Drawing 14] It is the top view which looked at through a fluoroscope and looked at the opposite 
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substrate of the liquid crystal equipment shown in drawing 13 from the top face. 
[Drawing 15] It is a sectional view in alignment with drawing 14 line OC\ 

[Drawing 16] It is drawing explaining an abnormality orientation field and an unnecessary dispersion field. 
[Description of Notations] 

3 [ ... A pixel electrode, 10 / ... A component substrate, 13 / ... The orientation film, 20 / ... An opposite 
substrate, 22 / ... A counterelectrode, 23 / ... The orientation film, 24 / ... A light-shielding film, 30 / ... 
TFT, 40 / ... A liquid crystal layer, 50 / ... Liquid crystal equipment, ] ... The scanning line, 4 ... A capacity 
line, 6 ... The data line, 9 



[Translation done.] 
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